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Sequence 5' to 3' (tail/anti-tail sequences are underlined) Non-denaturing gel electrophoresis shows different annealing efficiency of RNA and DNA targeting sequences to 3WJdB (a) 6% PAGE was stained first with DFHBI-1T and then with ethidium bromide. The intensity value of each band was estimated by densitometry analysis. The annealing efficiency for the annealed complex was calculated according to the following formula: [(annealed complex)/(free 3WJdB + annealed complex)]. Low range DNA ladder (GeneRuler™) was loaded in the first lane of the gel (b) Annealing efficiency values are plotted as the mean ± SD for three independent experiments. Waz and an arbitrary RNA with 2'F pyrimidines displayed almost 100% hybridization, independently from the staining approach used. On the other hand, annealing efficiency for C10.36 and an arbitrary DNA varies between 60-80% using DFHBI-1T and ethidium bromide staining, respectively. All sequences are listed in Table S1 .
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Supplementary Figure 2. Broccoli aptamer-DFHBI-1T fluorescence is suboptimal under standard flow cytometry settings
Standard flow cytometers utilize a blue light laser (488 nm) and a green emission filter (530/30 or 530±15 nm, green shaded box). These settings are well suited for GFP, AF488 or fluorescein isothiocyanate and similar fluorophores. In contrast, the fluorescence excitation maxima for RNA Broccoli-DFHBI-1T (472 and 507 nm) are shifted relative to these settings 4, 5 . Therefore, we compared fluorescence of 3WJdB and AF488-anti-tail (0.5 μM) using conditions optimized for each. Fluorescence of 3WJdB (0.5 μM) was measured upon refolding in a buffer supplemented with DFHBI-1T (20 μM). (a) Emission from the 3WJdB (green) was ~1.5 fold brighter than AF488-anti-tail (orange) upon excitation at 472 nm ("Broccoli aptamer settings"). (b) In contrast, emission from AF488-anti-tail was ~3-fold higher than 3WJdB fluorescence upon excitation at 488 nm ("standard flow cytometry settings"). The difference between AF488 and 3WJdB in the latter conditions is easily explained: only the shoulder but not the peak of 3WJdB emission curve is collected. The non-optimal flow cytometry settings and the enhanced nonspecific background observed in DFHBI-1T only-treated cells (see Figure 2 , 3, and S12) led to an overall reduction of signal-to-noise ratio of 3WJdB. All curves are represented as averages of three independent experiments. (c) To calculate the ratio between fluorescence of AF488 and 3WJdB (histograms on the right) using the broccoli aptamer settings (green bar) and standard flow cytometry settings (orange bar), we first integrated the fluorescence area of each sample (from 495 to 600 nm in the "Broccoli aptamer settings" and from 508 to 600 nm in the "standard flow cytometry settings"), and then normalized for the fluorescence of 3WJdB for the respective settings. Values are the mean ± SD for three experiments. Figure 3 . Secondary structure predictions of 3WJdB and 3WJtriB NUPACK predicted secondary structure of 3WJdB and 3WJtriB were depicted using VARNA software 6 . The three main domains (3WJ scaffold, Broccoli aptamer unit, and anti-tail) that constitute these fluorogenic RNAs are indicated. All sequences are listed in Table S1 . Representative flow cytometry curves illustrate a shift in fluorescence for Waz-3WJdB-Cy3 (blue) compared to controls (green and orange) and unstained cell (grey). 3WJdB-Cy3 alone (green), and ctrl Apt-3WJdB-Cy3 (orange) displayed the same magnitude of shift, indicating that the presence of a non-targeting sequence annealed to 3WJdB does not increase the extent of non-specific binding compared to 3WJdB alone. Geometric mean fluorescence intensities (MFI) for each sample are shown above the respective curves. Normalized counts are reported on the y-axis, while on the x-axis is shown a log scale of fluorescence intensity. All curves are representative of two independent experiments. For colocalization studies, representative confocal microscopy images of fixed and immunostained MDA-MB-231 cells are shown on the right; Cy3-labeled 3WJdB (green) was assembled with 3-fold molar excess of Waz aptamer, and colocalization with three different endocytic markers (red) (Rab5, Rab7, and Tf) was assessed after 1h-incubation in MDA-MB-231 cells. (b) We observed significant colocalization between Waz-3WJdB-Cy3 and Rab5 (early endosome marker). (c) A reduction of colocalization was found between Waz-3WJdB-Cy3 and Rab7 (late endosome marker). (d) MDA-MBD-231 cells were co-incubated for 1h with 0.5 μM AF488-labeled Tf and 0.5 μM Waz-3WJdB-Cy3 complex, then cells were fixed and imaged by confocal microscopy. A strong colocalization between Tf-AF488 and Waz-3WJdB-Cy3 was observed. For all samples, Pearson's correlation coefficient was used to estimate the extent of colocalization between Waz-3WJdB-Cy3 and endocytic markers (see Figure S14 ). Images are representative of two independent experiments. Scale bars: 5 μm.
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Supplementary Figure 16 . Flow cytometry analysis for studying persistence of 3WJdB fluorescence following aptamer-mediated delivery in B cell leukemia cells NALM6 cells were incubated with aptamer samples for 1 hour (pulse). Then, cells were washed and incubated for an additional 120 minutes in aptamer-free medium (chase). Samples containing 3WJdB were kept in a medium supplemented with DFHBI-1T (20 μM) during the 1h incubation (pulse phase), the entire chase phase (120 minutes), and the flow cytometry analysis. Representative flow cytometry curves illustrate a shift in fluorescence for aptamer nanostructures bearing both Waz (blue) and C10.36 (magenta) assembled with both 3WJdB (on the top) and AF488-anti-tail (on the bottom). DFHBI-1T only-treated cells (20 μM) are shown in green, and non-targeted controls (free 3WJdB or a control aptamer assembled with AF488-antitail) are shown in orange. Grey filled curve: unstained cells. All curves are representative of three independent experiments.
